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Accepted 13 October 2016Objectives: To examine the longitudinal associations between the big ﬁve personality and changes in global cog-
nitive function among community-dwelling elderly people involved in the National Institute for Longevity Sci-
ences - Longitudinal Study of Aging.
Methods: The participants were 594 individuals (age range 60–81 years) and followed for 10 years and tested six
times. Personality was assessed by the Japanese version of NEO ﬁve factor inventory at baseline. Cognitive func-
tionwas assessed by the Japanese version ofMiniMental State Examination (MMSE) at all visits. For participants
with a baseline MMSE score ≥ 28, logistic generalized estimating equation models estimated the odds ratio (OR)
and 95% conﬁdence interval (CI) for MMSE score ≤ 27 at each follow-up visit, according to a 1-SD increase of the
baseline personality score. Post hoc analyses were performed for mild cognitive deﬁcits, baseline MMSE
score ≥ 24 and ≤27, to estimate the OR and CI for MMSE score ≤ 23.
Results: The adjusted OR for MMSE score ≤ 27 was 0.78 (95% CI, 0.69–0.88), with a 1-SD increase in Openness to
Experience score. In post hoc analyses, the adjusted OR for MMSE score ≤ 23 was 0.50 (95% CI, 0.35–0.72) with a
1-SD increase in Conscientiousness score. Relationships between other personality traits and the decline in
MMSE score were not signiﬁcant.
Conclusions:Higher Openness to Experience was associatedwith a reduction in risk for cognitive decline in com-
munity-dwelling older adults. Higher Conscientiousness might also predict lower risk for severe cognitive de-
cline, especially for individuals with mild cognitive deﬁcits.
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Personality1. Introduction
The elderly population is increasing rapidly worldwide. In 1950,
Japanese life expectancies were 58.0 years for males and 61.5 years for
females. In comparison, Japanese life expectancies in 2014 were
80.50 years for males and 86.83 years for females [1]. It is a great con-
cern for individuals and our society as a whole that we live a longer,
healthier, and fuller life.
Cognitive function is an important contributor to living better for el-
derly people. Many studies have reported positive relationships be-
tween global cognitive ability and independent living among older
adults [2–5]. However, large individual differences have been observed
in age-related changes of cognitive ability [6,7], and there is an urgentitute for Longevity Sciences -
for Geriatrics and Gerontology,need to identify factors contributing tomaintaining high levels of cogni-
tive function in elderly people. The present study focused on personality
as a factor inﬂuencing individual differences in changes of global cogni-
tive function.
Personality traits describe differences in our typical styles of
thoughts, feelings, and actions [8]. Personality may become a funda-
mental factor to inﬂuence cognitive maintenance or decline through,
for instance, health behavior, cognitively-stimulating activities, and
stress coping [9,10]. Personality traits in which people differ have
been organized into ﬁve basic factors, called the big ﬁve model of per-
sonality: Neuroticism, Extraversion, Openness to Experience, Agree-
ableness, and Conscientiousness [8]. Neuroticism refers to the
tendency to be worrying, temperamental, self-pitying, self-conscious,
emotional, and vulnerable. Extraversion refers to the tendency to be af-
fectionate, talkative, active, fun-loving, and passionate. Openness to Ex-
perience refers to the tendency to be imaginative, creative, original,
curious, and liberal. Agreeableness refers to the tendency to be soft-
hearted, trusting, generous, acquiescent, lenient, and good-natured.
Fig. 1. Study sample for the analysis. a)Wave 2 of theNILS-LSA is the baseline in this study.
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working, well-organized, punctual, and persevering. The big ﬁve
model of personality has been replicated cross-culturally and has been
shown to be relevant for adults of all ages [11].
Some research shows that the big ﬁve personality traits in old age
may be associated with the risk of developing dementia [12–15]. In re-
cent reviews, Low et al. [16] and Cipriani et al. [17] showed consistent
evidence that Neuroticism increased the risk of developing dementia,
and Conscientiousness reduced the risk. Extraversion and Agreeable-
ness were not associated with dementia. There is inconsistent evidence
on the effect of Openness to Experience, but a review by Cipriani et al.
[17] concluded that Openness to Experience may be protective against
dementia.
On the other hand, the relationship between personality and cogni-
tive decline among non-clinical or community-dwelling elderly persons
remains unclear. For example, higher Neuroticism was associated with
the risk of global cognitive decline in some studies [14,18,19], but not
in others [20,21]. HigherOpenness to Experience andConscientiousness
were associatedwith cognitivemaintenance in some studies [15,18,22],
but not in others [23–25]. In a recentmeta-analysis of 7 published stud-
ies of community-dwelling elderly persons, Luchetti et al. [9] found as-
sociations between Neuroticism and Conscientiousness and global
cognitive decline, but they pointed out that there are very few studies
of the longitudinal associations between personality and cognitive de-
cline. More research involving community-dwelling elderly persons is
necessary to examine the longitudinal relationships between personal-
ity and subsequent cognitive change to identify those at high risk of cog-
nitive decline and to develop interventions aimed at reducing cognitive
decline according to personal traits.
The purpose of the present study was to examine the longitudinal
associations between the big ﬁve personality traits and changes in glob-
al cognitive function over a 10-year follow-up period among communi-
ty-dwelling elderly people. The important characteristics of this study
included the following. (1) The participants were followed for a maxi-
mum of ten years and tested six times. This duration is relatively longer
than previous studies. (2) Tomeasure global cognitive function and per-
sonality, the Mini-Mental State Examination (MMSE) [26] and the NEO
ﬁve factor inventory (NEO-FFI) [8], which are standardized cross-cul-
turally and used worldwide, were used. (3) Recently, it has been point-
ed out that personality traits are correlated with cardiometabolic risk
factors, which are known to be associated with cognitive decline [27].
Therefore, we adjusted our statistical model for not only psychosocial
but also physical covariates―including leisure time physical activity
and cardio-metabolic risk factors (bodymass index, systolic blood pres-
sure, diastolic blood pressure, glucose, HDL-cholesterol, and triglycer-
ide)––to examine independent associations between personality and
cognitive decline. (4) Curtis et al. pointed out that some previous ﬁnd-
ings may be overestimated by the inﬂuence of participants with mild
cognitive impairment at baseline [10]. Therefore, participants with
suspected cognitive impairment at baseline were excluded in this
study. In addition, post hoc analyses were performed for mild cognitive
deﬁcits.
2. Methods
2.1. Participants
The data for this studywere collected as part of theNational Institute
for Longevity Sciences - Longitudinal Study of Aging (NILS-LSA). The
NILS-LSA is a Japanese population-based prospective cohort study of
normal aging and age-related diseases. The participants were age- and
sex-stratiﬁed random samples selected from the neighborhood of the
Institute (Obu City and Higashiura Town in Aichi prefecture, Japan).
Wave 1 of the NILS-LSA was conducted from November 1997 to April
2000 and included 2267 participants (1139 men 1128 women; age
range 40–79 years). Participants have been followed-up every twoyears, Wave 2 (April 2000–May 2002), Wave 3 (May 2002–May
2004), Wave 4 (June 2004–July 2006), Wave 5 (July 2006–July 2008),
Wave 6 (July 2008–July 2010), and Wave 7 (July 2010–July 2012).
When participants could not attend the follow-up investigations (due
to moving out, death, or other personal reasons), new age- and sex-
matched subjects were randomly recruited from the same residential
area. The study protocol was approved by the Committee on Ethics of
Human Research of the National Center for Geriatrics and Gerontology.
Written, informed consent was obtained from all subjects. Details of the
NILS-LSA have been reported elsewhere [28].
The baseline participants of this study were people who completed
the Wave 2 examination, because MMSE data (explained below) of
theNILS-LSAwere available atWave 2 and the subsequentwaves. In ad-
dition, the following individuals were excluded: a) ≤59 years at base-
line, because the MMSE was assessed only in elderly participants
(age ≥ 60 years); b) did not participate in at least one follow-up survey
because longitudinal analyses required a minimum of two valid scores
per individual; c) had MMSE score ≤ 27 classiﬁed as cognitive decline
(details are explained below) or missing MMSE data at baseline; or d)
had missing data on personality or control variables at baseline. Based
on these criteria, the participants for this study were 594 individuals
(Fig. 1). Mean age at baseline was 68.23 years (SD = 5.63 years, age
range = 60–81 years), with 48.82% of the sample being women.
Table 1 shows follow-up participation details. The mean follow-up
duration from baseline to ﬁnal assessment was 8.01 years (range =
1.96–11.32 years). The average number of follow-up measurements
(Wave 3 to Wave 7) was 3.82 per participant (range = 1–5). A total
of 2,268 cumulative observations from 594 participants were analyzed
in this study.
2.2. Measures
2.2.1. Cognitive function (baseline and all follow-up surveys)
Cognitive function was assessed by the Japanese version [29] of the
MMSE [26]. TheMMSE is a briefmeasure of global cognition and screen-
ing test for dementia, which is themost commonly administered test in
clinical and research settings. Trained clinical psychologists and psy-
chology graduate students administered the test through Wave 2 and
Wave 7. The score range of the MMSE is from 0 to 30, with a higher
score indicating better cognitive function, positively-skewed. Although
the traditional MMSE cut off score for cognitive impairment is 23/24
[26], a cut-off score of 27/28was used in themain analyses for following
reasons. First, the elderly participants of NILS-LSA (age ≥ 60 years) were
relatively highly educated, 60.14% of men and 50.89% of women
Table 1
Information on follow-up participation.
Wave 2 (Baseline) 594 (100.0)
Wave 3 572 (96.3) 2.04 (0.06) 143 (25.0)
Wave 4 511 (86.0) 4.16 (0.23) 136 (26.6)
Wave 5 458 (77.1) 6.22 (0.24) 149 (32.5)
Wave 6 389 (65.5) 8.21 (0.25) 128 (32.9)
Wave 7 338 (56.9) 10.18 (0.32) 123 (36.4)
Cumulative data
Total, n (%)  
–
2,268 679
a) The percentage was calculated as (n of MMSE score ≤ 27 at each study wave)/(total n at 
each study  wave) × 100.
Follow–up participation time, mean (SD)
Follow–up years, mean (SD)
Follow–up years 
from baseline, mean (SD)
0.00
MMSE score ≤ 27,
n (%)a) 
Note. The sample consisted of 594 participants with MMSE score least once follow–up visit.   
8.01 (2.93)
3.82 (1.47)
Table 2
Distribution of participants' characteristics at baseline.
Age at baseline, year, mean (SD) 68.23 (5.63)
Sex, women, n (%) 290 (48.82)
Education level, year, mean (SD) 11.21 (2.62)
Marital status, married, n (%) 483 (81.31)
Occupation, having occupation, n (%) 201 (33.84)
Current smoking, smoker, n (%) 94 (15.82)
Depressive symptoms, n (%) 45 (7.58)
Leisure time physical activity, MET × min/year/1000, mean (SD) 44.00 (51.61)
BMI, kg/m2, mean (SD) 22.80 (2.88)
Systolic blood pressure, mmHg, mean (SD) 126.58 (19.61)
Diastolic blood pressure, mmHg, mean (SD) 76.22 (11.17)
Glucose, mg/dl, mean (SD) 102.72 (21.77)
HDL-cholesterol, mg/dl, mean (SD) 60.71 (15.50)
Triglyceride, mg/dl, mean (SD) 116.83 (61.16)
MMSE scores, mean (SD) 29.04 (0.78)
Personality score, mean (SD)
Neuroticism 20.09 (5.79)
Extraversion 25.21 (5.39)
Openness to Experience 25.73 (4.36)
Agreeableness 32.40 (4.39)
Conscientiousness 29.60 (5.05)
Note.
The sample consistedof 594 participantswithMMSE score≥ 28 at baseline and at least one
follow-up visit.
SD = standard deviation.
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ucation level at that time [30]. The standard cut off score of 23/24would
not provide adequate classiﬁcation of highly educated elderly persons
[31,32], and a higher cut off score of 26/27 (sensitivity 0.69; speciﬁcity
0.91) or 27/28 (sensitivity 0.78; speciﬁcity 0.78) has been recommend-
ed for highly educated individuals [31]. Second, another classiﬁcation
approach deﬁnes MMSE scores of 0–23 points as indicating cognitive
impairment, 24–27 points as mild cognitive deﬁcits, and 28–30 as cog-
nitively intact [33,34]. Iwasa et al. showed that Japanese participants
with not only cognitive impairment but also mild cognitive deﬁcits
(MMSE ≤ 27) were more likely to have a higher risk of premature
death, compared with cognitively intact individuals (MMSE ≥ 28) [33].
Thus, MMSE score ≤ 27 appear to be clinically relevant for elderly peo-
ple. Therefore, this study deﬁned MMSE scores of ≤27 as indicative of
cognitive decline.
2.2.2. Personality (baseline)
Personalitywas assessed by the Japanese version [35] of theNEOﬁve
factor inventory [8] at Wave 2 using a self-administered questionnaire.
NEO-FFI is a 60-item personality inventory to assess the big ﬁve person-
ality dimensions: Neuroticism, Extraversion, Openness to Experience,
Agreeableness, and Conscientiousness. Scores on each dimension can
range from 0 to 48, with higher scores indicating higher levels of each
trait. Cronbach's alpha coefﬁcients in this sample were 0.78 (Neuroti-
cism), 0.79 (Extraversion), 0.61 (Openness to Experience), 74 (Agree-
ableness), and 0.78 (Conscientiousness). The coefﬁcient for openness
was relatively low, but previous studies have found that the internal
consistency of the Japanese Openness to Experience subscale tends to
be relatively low [36] Thus, all items were used to measure personality
traits.
2.2.3. Other variables (baseline)
At baseline, education level (years), marital status (unmarried, mar-
ried), occupation (no occupation, having an occupation), current
smoking (nonsmoker, smoker), and depressive symptoms (Center for
Epidemiologic Studies Depression Scale score ≤ 15, ≥16) [37] were col-
lected by a self-administered questionnaire. Leisure time physical activ-
ity was assessed using a questionnaire to analyze the frequency and
intensity of exercise (metabolic equivalents or MET). Mean values for
physical activity (metabolic equivalents; MET × h/day) during leisure
time were calculated [38]. Body mass index (BMI) was calculated as
weight in kilograms divided by the square of height in meters. Systolic
and diastolic blood pressure was also measured, with participants in a
seated position using an automatic blood pressure analyzer (BP-
204RV, Colin, Inc.,). The levels of glucose, HDL-cholesterol, and triglycer-
ide were determined using venous blood samples collected early in themorning after at least 12 h of fasting. Follow-up time (years) was calcu-
lated as the length of time from baseline to each participation day.
2.3. Statistical analysis
The longitudinal relationships between personality and subsequent
cognitive declinewere examined using a logistic generalized estimating
equation (GEE) [39]. The GEEmodel enables analysis of cumulative lon-
gitudinal data controlling for repeated observations and follow-up years
within participants, and allows the identiﬁcation of a general pattern
across the entire study period. An important advantage of GEE is that
participants are included regardless of missing values, which inevitably
occur in the longitudinal research. This model was chosen for the anal-
ysis of cumulative longitudinal data in some recent studies [40–42].
In this study, for the participants with MMSE score ≥ 28 at baseline,
the logistic GEE model estimated the odds ratio (OR) and 95% conﬁ-
dence interval (CI) for MMSE score ≤ 27 at follow-up wave, according
to a 1-SD increase of the baseline personality score. Three models with
adjustments for the following variables were examined: 1) model 1:
baseline age, sex, follow-up years, and MMSE score at baseline; 2)
model 2: model 1, education level, marital status, occupation, current
smoking, depressive symptoms, and leisure time physical activity and
3) model 3: model 2, body mass index, systolic blood pressure, diastolic
blood pressure, glucose, HDL-cholesterol, and triglyceride.
Post hoc analyses were performed. To conﬁrm the effects of person-
ality on mild cognitive deﬁcits participants with MMSE score ≥ 24 and
≤27 at baseline (n= 273), logistic GEE analyses were performed to es-
timate the OR and CI for MMSE score ≤ 23 according to a 1-SD increase
of the baseline personality score.
Statistical analyses were performed using SAS System version 9.3.
GEEmodels were ﬁtted by the GENMODprocedure of SAS. A probability
level of b0.05 was considered statistically signiﬁcant.
3. Results
3.1. Sample characteristics
Table 2 shows the baseline characteristics of the study sample, in-
cluding age, sex, education level, marital status, occupation, current
smoking, depressive symptoms, leisure time physical activity, BMI, sys-
tolic and diastolic blood pressure, glucose, HDL-cholesterol, triglyceride,
Table 4
Longitudinal relationships between baseline personality score and MMSE score ≤ 23 over
10-year follow-up.
Odds ratio
(95%CI)
p-Value
Neuroticism 1-SD increase
(1SD = 5.66)
Model 3 1.30 (0.92–1.85) 0.1424
Extraversion 1-SD increase
(1SD = 5.89)
Model 3 0.79 (0.53–1.17) 0.2395
Openness to Experience 1-SD increase
(1SD = 4.65)
Model 3 0.86 (0.56–1.32) 0.4855
Agreeableness 1-SD increase
(1SD = 4.30)
Model 3 0.84 (0.57–1.22) 0.3491
Conscientiousness 1-SD increase
(1SD = 5.37)
Model 3 0.50 (0.35–0.72) 0.0002
Note.
The sample consisted of 273 participantswithMMSE score ≥ 24 and ≤27 at baseline and at
least once follow-up visit. A total of 610 cumulative data were analyzed.
Model 3: Adjusted for baseline age, sex, follow-up years, and MMSE score at baseline, pe-
riod of education, marital status, occupation, current smoking, depressive symptoms, lei-
sure time physical activity, body mass index, systolic blood pressure, diastolic blood
pressure, glucose, HDL-cholesterol, and triglyceride.
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(non-participation in a follow-up survey orMMSE score ≤ 27 at baseline,
with no missing values in used variables; n = 469), this study sample
was younger (t(1061) = 8.03, p b 0.001), more educated (t(1061) =
6.72, p b 0.001), high proportion of having an occupation (χ2(1) =
4.26, p = 0.039), lower proportion of depressive symptoms (χ2(1) =
21.85, p b 0.001), lower blood glucose level (t(1061) = 3.14,
p b 0.002), higher scores on the MMSE (t(1061) = 29.80, p b 0.001),
lower score on Neuroticism (t(1061) = 4.74, p b 0.001), and higher
scores on Openness to Experience (t(1061) = 3.37, p b 0.001) and
Agreeableness (t(1061) = 2.78, p = 0.006).
3.2. Associations of personality with cognitive decline
Table 1 shows the information about cognitive decline in each fol-
low-up period. Among participants in this studywithMMSE scores ≥ 28
at baseline (n = 594; cumulative n = 2,268), 143 in Wave 3, 136 in
Wave 4, 149 inWave 5, 128 in Wave 6, and 123 in Wave 7 (cumulative
n= 679) had anMMSE scores of ≤27 andwere thus classiﬁed as having
cognitive decline.
Table 3 shows the longitudinal relationships between baseline per-
sonality scores and OR (95% CI) for MMSE scores of ≤27 over 10-year
follow-upusing a logistic GEEmodel, controlling for the repeated obser-
vations within participants. After controlling for baseline age, sex, and
follow-up years, MMSE score at baseline, education level, marital status,
occupation, current smoking, depressive symptoms, leisure time physi-
cal activity, body mass index, systolic blood pressure, diastolic blood
pressure, glucose, HDL-cholesterol, and triglyceride (model 3), the
adjusted OR for MMSE score ≤ 27 was 0.78 (95% CI, 0.69–0.88), with a
1-SD increase in Openness to Experience score. On the other hand, rela-
tionships between other personality traits and the decline in MMSE
score were not signiﬁcant.
3.3. Post hoc analyses
To assess the effects of personality on severe cognitive decline, for
participants with MMSE scores ≥ 24 and ≤27 at baseline, logistic GEE
analyses were performed to estimate the OR (95% CI) for MMSE
scores ≤ 23 according to a 1-SD increase in the baseline personality
scores. Among participants with MMSE scores ≥ 24 and ≤27 at baselineTable 3
Longitudinal relationships between baseline personality score and MMSE score ≤ 27 over
10-year follow-up.
Odds ratio
(95%CI)
p-Value
Neuroticism 1-SD increase
(1SD = 5.79)
Model 1 0.99 (0.98–1.01) 0.5843
Model 2 0.96 (0.84–1.10) 0.5863
Model 3 0.97 (0.85–1.11) 0.6825
Extraversion 1-SD increase
(1SD = 5.39)
Model 1 1.00 (0.98–1.01) 0.6571
Model 2 0.99 (0.88–1.12) 0.8904
Model 3 0.99 (0.88–1.12) 0.9344
Openness to Experience 1-SD increase
(1SD = 4.36)
Model 1 0.94 (0.92–0.96) b0.0001
Model 2 0.76 (0.68–0.86) b0.0001
Model 3 0.78 (0.69–0.88) b0.0001
Agreeableness 1-SD increase
(1SD = 4.39)
Model 1 0.99 (0.97–1.01) 0.2965
Model 2 0.97 (0.86–1.11) 0.6861
Model 3 0.98 (0.86–1.11) 0.7466
Conscientiousness 1-SD increase
(1SD = 5.05)
Model 1 1.02 (0.99–1.04) 0.0556
Model 2 1.12 (0.99–1.27) 0.0794
Model 3 1.13 (0.99–1.29) 0.0644
Note.
The sample consisted of 594 participants with MMSE score ≥ 28 at baseline and at least
once follow-up visit. A total of 2,268 cumulative data were analyzed.
Model 1: Adjusted for baseline age, sex, follow-up years, and MMSE score at baseline.
Model 2: Adjusted for Model 1 + education level, marital status, occupation, current
smoking, depressive symptoms, and leisure time physical activity.
Model 3: Adjusted forModel 2+ bodymass index, systolic blood pressure, diastolic blood
pressure, glucose, HDL-cholesterol, and triglyceride.(n= 273; cumulative n= 610), cumulative 59 cases (12 inWave 3, 18
in Wave 4, 16 in Wave 5, 9 in Wave 6, and 4 in Wave 7) had MMSE
scores ≤ 23 andwere classiﬁed as having severe cognitive decline. On lo-
gistic GEE analyses, as shown in Table 4, the adjusted OR (model 3) was
0.50 (95% CI, 0.35–0.72) with a 1-SD increase in Conscientiousness
score. On the other hand, relationships between other personality traits
and the decline in MMSE score were not signiﬁcant.
4. Discussion
This study investigated the longitudinal associations between the
big ﬁve personality traits and changes in global cognitive function
over a 10-year follow-up period among community-dwelling elderly
people. The results showed that higher Openness to Experience was as-
sociated with a reduction in risk for cognitive decline. In post hoc anal-
yses of individuals with mild cognitive deﬁcits, Conscientiousness
predicted lower risk for severe cognitive decline. Neuroticism, extraver-
sion, and Agreeablenesswere not associatedwith changes in global cog-
nitive status.
Individuals with higher Openness to Experience tend to be imagina-
tive, creative, original, curious, and liberal [8,43]. Openness to Experi-
ence is consistently linked with better cognitive function when
measured concurrently [44], because individuals who show high Open-
ness to Experience tend to engage in a variety of cognitive, social, and
physically stimulating activities that effectively maintain a higher level
of cognitive function [45,46]. However, previous longitudinal studies
to clarify whether Openness to Experience has an effect on not only
the concurrent level but also changes of cognitive function showed con-
ﬂicting results [9,22,23]. The result of the present study would contrib-
ute to the existing literature in several respects. First, especially for
higher cognitive function, a higher level of Openness to Experience
may contribute to maintaining cognitive function, because it was effec-
tive in maintaining higher cognitive function (MMSE ≥ 28), but it was
not effective in preventing a mild cognitive deﬁcit (MMSE ≥ 24 and
≤27 at baseline) becoming severe (MMSE ≤ 23 at follow-up). This result
shows that older adults with higher cognitive functionmay use the trait
of openness to cope with novel or challenging experiences, and they
preserve better cognitive abilities through cognitively-stimulating ac-
tivities [47]. Second, Openness to Experience would play an important
role in ‘cognitive reserve’ development. Individuals with greater cogni-
tive reserve may have a more efﬁcient, higher capacity cognitive net-
work and, therefore, cope better with age-related changes in the brain
[48]. Epidemiological evidence indicates that life experiences, including
higher educational and occupational attainment, and engaging in lei-
sure activities may enhance cognitive reserve [49]. In addition to such
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ute to increased cognitive reserve in older adulthood [10,50]. Third, re-
cent studies have showed that engagement in cognitive activities is
related to cognitive level but not changes in cognitive function [51,52].
On the other hand, this study shows that Openness to Experience,
which is closely associated with engagement in cognitive activities,
has a signiﬁcant inﬂuence on changes in cognitive function. These re-
sults may provide some evidence that the association between person-
ality and cognitive change is larger than that for each lifestyle factor
assessed to date, as Luchetti et al. has pointed out [9]. That is, it is possi-
ble that Openness to Experience may affect risk of cognitive decline
through various additional resources in addition to cognitively stimulat-
ing activity, such as emotional responses or copingwith acute stress [53,
54].
On the other hand, individuals with higher Conscientiousness tend
to be conscientious, hard-working,well-organized, punctual, and perse-
vering [8,43]. Previous studies suggested that Conscientiousness is pos-
itively related to cognitive maintenance in older adults [9,15,22],
because Conscientiousness is associated with health behaviors such as
non-smoking [55], weight control [56], and healthier diet [57].
The present study provides slightly complicated results in terms of
the effect of Conscientiousness on cognitive change. That is, Conscien-
tiousness had no effect on cognitive change for individuals with higher
cognitive function (MMSE ≥ 28 at baseline), but it had a positive effect
on cognitive maintenance for individuals with a mild cognitive deﬁcit
(MMSE ≥ 24 and ≤27 at baseline). This result suggests that the effects
of Conscientiousness on maintenance of cognitive function in older
adults may vary with original level of cognitive function.
In those who have maintained a high level of cognitive function, it is
possible that the role of Conscientiousness may be less important. On
the other hand, in thosewith a lower level of cognitive function, Consci-
entiousness may play a signiﬁcant role in preventing further cognitive
decline. This suggests that, in cases of mild cognitive deﬁcit, a high
level of Conscientiousness characterized by being hard-working and
well-organized [8] plays an important role in compensating for reduced
cognitive abilities and leads to health-promoting behaviors such as non-
smoking, regular exercise, and eating a healthier diet, which protect
from further cognitive decline. Previous research has indicated that a
high level of Conscientiousness is particularly important when health
becomes poor [58]. The results of the present study also support this
ﬁnding from a cognitive function perspective. Future studies investigat-
ing the association between personality and subsequent cognitive de-
cline should take into account the baseline level of cognitive function
in samples of older adults.
As shown above, Openness to Experience and Conscientiousness
have different types of effects on maintenance of cognitive function.
However, Neuroticism, Extraversion, and Agreeableness did not show
any signiﬁcant longitudinal effects on cognitive change.
Neuroticism reﬂects anxiety and sensitivity, Extraversion reﬂects
being affectionate and passionate, and Agreeableness reﬂects being
soft-hearted and generous [8,43]. In Neuroticism, prolonged arousal
and chronic stress, which are experienced due to the effects of Neurot-
icism, accumulate and cause neuronal damage and cognitive decline
[18,59]. Since these effects are likely to accumulate over a long period,
individualswith highNeuroticismmay tend to already have poor cogni-
tive functioning at the start of the study, which is one possible explana-
tion of why no effects were found in this longitudinal analysis.
In previous studies, no associations were found between Extraver-
sion or Agreeableness and global cognitive function [18]. However,
some studies [60] suggest that individuals with high Extraversion tend
to experience higher positive affect, which enhances memory encoding
and subsequent memory retrieval. That is, it is possible that each per-
sonality traitmay inﬂuence different domains of cognitive function. Fur-
ther studies are needed to examine the effects of each personality trait
on long-term memory, executive function, processing speed, and
other more speciﬁc domains of cognitive function.This study has some important limitations. First is the method of
personality measurement. This study used the NEO-FFI to investigate
how big ﬁve personality traits affect cognitive decline. However, multi-
ple facets have been identiﬁed for each personality trait [8]. More re-
search using other personality scales such as the Revised NEO
Personality Inventory [8] is needed to examine which facets of Open-
ness to Experience and Conscientiousness prevent cognitive decline.
Second, tomeasure cognitive function, theMMSEwhich evaluates glob-
al cognitive function, was used in this study. However, Openness to Ex-
perience has been found to be associated with executive function and
memory [61,62], and Conscientiousness has been found to be associated
with verbal ability and perceptual speed [15], for example. There is,
therefore, a need for more data on the diverse domains of cognitive
function as the outcomes. Third, in this study, we evaluated personality
at baseline only. However, it has been pointed out that personality can
change through experience of life events or social environmental transi-
tion in adulthood or later [63]. Future research should investigate how
changes in personality inﬂuence on cognitive changes using parallel la-
tent growth curve modeling or a dual latent change score model [64].
Despite the above limitations, previous studies on the effects of per-
sonality on cognitive decline in healthy community-dwelling older
adults are lacking [9,10]. The present study, which followed communi-
ty-dwelling older adults for about 10 years and used international stan-
dard scales withmany psychosocial and physical variables as covariates
to investigate their independent effects of personality on cognitive de-
cline, is thought to offer signiﬁcant contributions in this ﬁeld. Moreover,
this study has important clinical implications. Interestingly, Jackson et
al. [65] found that older adults who participated in an inductive reason-
ing training program showed increased Openness to Experience and
concluded that personality traits could change through non-psycho-
pharmacological interventions. Changes in personality traits occur in
old adulthood; Openness to Experience generally declines in old age
[66]. Therefore, at an early stage of old adulthood, programs that target
development of Openness to Experience, as well as the maintenance of
cognitive function, may be more effective for better cognitive function
at a later stage of old adulthood. In addition, understanding individual
personality traits as risk factors for cognitive declinemay help in the de-
velopment of individually-tailored intervention methods. For instance,
for individuals with low Conscientiousness and mild cognitive deﬁcits,
it may be more useful to recommend a careful program aimed at en-
couraging them to regularly engage in health behaviors such as physical
exercise, weight control, and strict medication adherence.
In conclusion, the results of this study showed that a high level of
Openness to Experience in community-dwelling older adults was asso-
ciatedwith a reduction in risk for cognitive decline. The study also dem-
onstrated that a high level of Conscientiousness might also predict
lower risk for severe cognitive decline, especially for individuals with
a mild cognitive deﬁcit. Neuroticism, Extraversion, and Agreeableness
did not have any effects on changes in cognitive function.
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